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E are glad to present in this issue an article by Dr. Gray on "Early Researches
in Electro-Magnetic Induction." The November
issue N'ill contain an article entitled "Photogrammetry and Photographic Surveys," by Mr. J. A.
Flemer, who is probably the highest authority
on this subject in the country, and which we feel
certain will le of interest and value to our readers.

W

ITH this issue the editorial board of 190607 formally takes charge of THE TECHNIC and makes its initial bow to the students and
HE TECHNIC acknowledges the receipt of the
alumni of Rose, who are its auditors, and to the
Directory of tile Engineeis' Club of Philajournalistic fraternity of other colleges, who are delphia for 1906, and of a reprint from the Lonspectators. Although somewhat lacking in ex- don Philosofthical Magazine of an article on "The
perience, we take up our duties with hope and Black Spot in Thin Liquid Films," by Dr.
ambition, and for the sake of our predecessors of Joholinott. Any student wishing. to u§e either
the editorial chair, as well as for our own, we of these may do so by calling on tile editor.
will endeavor to keep THE TECHNIC up to the
standard which has been maintained in the past,
HE TECHNIC extends a hearty welcome to
and if possible, to improve it. It shall be the
class of 1910 You who have come to take
policy of the present editorial board to present a up the duties and pleasures of life at Rose will
college journal which shall be fair and impartial find, we hope, that the duties will became pleastoward its world, which shall be the organ of no ures, and that the pleasures will lose none of
clique, class or organization, whose columns shall their attractiveness on that account. Hard work
be open to any member of the student body of and plenty of it is to be had here without even
Rose for any legitimate purpose, and the influ- the asking, but the compensation corresponds to
ence of which shall be for harmony within the the effort. Class of 1910, welcome to Rose!

W

T

T
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HE dawn of the civilization of the challenge
rush is at hand. The action of both the recently contesting classes in making no plans for
abandoning their opponents in the suburbs or
marooning them on an island is to be commended
as marking progress in the conduct of this annual clash. If the wrestling bout of the first
Thursday night of the term is really necessary
for the shedding of surplus animal spirits and the
acquisition of mutual respect on the part of the
Sophomore and Freshman classes, it is at least
better that the contestants should be allowed to
depart when the victory has been won, by one
side or the other, than that they should be rendered unfit, by enforced sleeplessness, for the
work of the following day.

T

HE dispute which took place in the latter part
of last May in regard to the disposition of
certain money then in the possession of the Glee
Club was partially settled at the last meeting of
the Student Council during the past school year,
by a favorable reception of a proposition submitted by Mr. Canfield, '06, which provided taht
the Glee Club treasurer should at the end of each
year turn into the Symphony -Club treasury all
funds at hand after the payment of debts, and
that the Student Council should secure the positive financial maintenance of the Associate Glee
Club in some way, without curtailing the financial resources of the First Glee Club. Inasmuch
as this plan required the amendment of a constitution, and the time available was too short for
this, the Student Council recommended the proposition to the favorable action of their successors, which practically closed the incident.

T

HE college year 1906-07 opens with a bright
outlook for the prosperity of the several
student organizations. The football branch of
the Athletic Association has been continuously
active since the opening of the Institute, as has
been evident to anyone who has watched the
campus between four and six in the afternoons.
A good schedule of games has been arranged,
which is given elsewhere in this issue, and the

T

chances for a season of victories are good. The
Scientific Society is to be increasingly active this
year. Its President, Mr. Cash, has been and is
making efforts to obtain the services of able speakers who will present interesting subjects in such a
way that the attendance may bear a reasonable ratio to the number of students in the Institute. The
Telegraph Company is fortunate in having Mr.
Post at its head, whose well known energy and
stick-to-it-iveness assure the attaining of the objects of the organization. Mr. Scharpenberg, as
President of the Camera Club, plans new fields
of activity for that organization; lectures and
demonstrations are to be given before the club,
and the interest in photographic work increased
and maintained. The exhibits in the Camera
Club case are to be changed as often as possible.
The three organizations uf the Symphony Club
are faring well. The Orchestra was especially
fortunate in drawing prizes from the Freshman class, having obtained five men of varied
talents from it, who were greatly needed.
The Glee Club suffers no lack of new material,
because the Associate Club was formed for the
express purpose of furnishing such, and the personnel of the Mandolin Club is nearly the same
as it was last year, few members having been
lost by graduation.
In the college Y. M. C. A., Rose has an organization intended to fill a decided gap which the
college administration has seen fit to leave to it.
A knowledge of the ideas of religion is as necessary a part of a scholar's education as an acquaintance with the more evidently applicable lines of
thought, and inasmuch as the civilization of this
country is based primarily on the observance of
certain religious laws, it is advisable for all students to obtain a clear idea of these. The courses
in Bible study offered by the Y. M. C. A. cover
this ground. Further, a large attendance at the
Friday evening meetings is desirable. If anyone
has wondered wherein the distinction between
mind and spirit lies, this may be thought of:
that the regular attendants at the college Y. M.
C. A. are the spiritual aristocracy of the Institute, though the intellectual aristocracy may have
a very different membership; and what these
men are, is usually even more valuable to know
than what they say. There is no student at Rose
who, if he thinks, will not be benefitted by attendance at the Y. M. C. A. meetings, and THE
TECHNIC bespeaks a larger gathering on Friday
evenings than has been present in the past.

THE
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EARLY RESEARCHES IN ELECTRO-MAGNETIC INDUCTION.
By THOMAS GRAY.

HE branch of electrotechnics which depends
on the mechanical generation and the distribution and utilization of electric currents has
grown during the last quarter of a century with
phenomenal rapidity. At the beginning of that
period dynamo electric machinery and its applications was a small and unimportant industry.
Today that industry is a rival for the first place
in our industrial economy. It is interesting to note that just half a century prior to the period here referred to, Faraday
first observed the phenomena of electro-magnetic
induction which forms the foundation of the
whole subject. The discoveries of Faraday and
the practically simultaneous discoveries of Henry
attracted a great deal of attention among physicists at the time. Many experiments were made
and a number of elaborate investigations as to
the laws of the phenomena were carried out, but
.the progress toward technical application was,
during the first half century, small. I propose
to give, in this short article, a brief account of
some of the early experiments and the results obtained from diem.
Faraday's Early Exfierimenis. Faraday began
experimenting on what he called volta-electric
induction about the year 1825 in an attempt to
discover whether there is any inductive action
between two adjacent wires through one of which
a current is flowing, similar to that which was
known to exist between two conducting bodies,
one of which is charged electro-statically. He
arranged two ,
..lectric circuits side by side, placed
in one a galvanometer and in the other a voltaic
battery, and then observed the effect of opening
and closing the circuit containing the galvanometer. The results of experiments made at various times between 1825 and 1830 all showed that
a steady current in one circuit did not induce a
current in an adjacent circuit of sufficient strength
to be indicated by the galvanometer used.
About five or six years priur to the first of
these experiments Oersted discovered that the

T

electric current is capable of magnetizing iron
and in general produces a magnetic field of force,
the lines of direction of which interlink with the
current. It occurred to Faraday that since a
current through a helix which surrounds an iron
bar magnetizes the bar the presence of a magnetized bar inside a helix might possibly cause a
current to flow in the helix. He set about testing this idea in 1831 and it is the results of this
series of experiments which have led to such important developments.
Faraday had constructed for him a soft iron
ring 6 inches in external diameter and made from
Ti inch round bar. On opposite sides of this ring he
wound two coils of insulated wire and put a galvanometer in circuit with one coil and a battery
in circuit with the other. He then found that,
when the battery circuit was kept closed, opening or closing the galvanometer circuit prodUced
no visible effect on the needle. This showed
that, although a current in one coil magnetized
the ring, the mere fact of having the magnetized
ring pass through the other coil did not induce a
current in that coil. Thus an electric circuit
produces a magnetic field surrounding and interlinked with it, but the converse is not true, namely, that a magnetic circuit surrounding and interlinked with a closed conducting circuit will
convert it into an electric circuit So far the experiment gave a negative result, but it was observed that when the galvanometer circuit was
left. closed and the battery circuit was opened
and closed the galvanometer showed current at
the time of closing and also at the time of opening the other circuit. Here was the clue to the
reciprocal relationship. The action of the magnetic field on a closed conducting circuit interlinked with it was only such as to produce a current when the magnetic field was changing in
strength. Faraday thought, at first, that this
result indicated the induction by the magnetic
field of a peculiar physical state in the coil which
continued to exist at a constant value so long as
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the magnetic field continued constant, but which with the magnetization of the iron but was enchanged with the strength of the field. The tirely due to the relative motion of the coil and
transient currents he supposed to be due to a the magnetic lines of force.
change in this state produced by the change in
The induction produced through the interventhe magnetic field. To this peculiar physical tion of an iron core or by means of a magnet, as
condition he gave the name electro-tonic state. In in experiments just referred to, Faraday called
the course of a few years, however, he saw rea- magneto-electric indir:tion. He proceeded to
son to abandon the idea that the material of the repeat his experiments on volta electric induction
coil was in any way affected by the magnetic between adjacent wires. To do this he wound
field.
two circuits on a core of wood. These circuits
No sooner was the existence of these transient formed consecutive layers of a coil of several
currents, accompanying the production and dis- layers, all the turns and layers of which
appearance of the magnetism in the core, ob- were carefully insulated from each other. He
served, than experiments were begun with the found, as before, that a current of constant
view of determining the laws of their induction strength d:d not induce any current in an adand their character. It was almost immediately jacent closed conductor, but he found that
noted that the direction of the current was oppo- when a current was suddenly started or stopped
site when the current in the magnetizing coil was in one circuit a transient Current was produced
stopped from what it was when that current was in an adjacent closed circuit. These transient
started. It was also observed that the direction currents were weaker than when an iron core
of the induced current during increase of magneti- was used, but they followed the same laws as to
zation of the core was such as would magnetize the direction, strength, and so forth.
core in the opposite direction, whereas the direcThe question as to whether the electricities intion of the induced current due to diminution of duced by volta electric induction and by magneto
the magnetization of the core was such as to retard electric .induction were the same, and whether
that diminution. It was found that the strength of both or either of them had the same properties
the induced current was proportional, roughly, as the electricity produced by a battery or by the
to that of the magnetizing current: that is to say, discharge of a leyden jar occupied considerable
the deflection of the galvanometer was increased attention. Faraday found that all of them when
by increasing the number of cells in the battery passed through a magnetizing coil surrounding a
used to generate the magnetizing current. No steel needle would leave the needle magnetized.
instruments were available at this time by means He found that all of them were capable of giving
of which accurate quantitative measurements sparks and therefore light, that all of them procould be made. He showed that the induced duced similar physiological effects, that all procurrents could be produced by passing an. iron duced heat in the conductors through which they
bar through a coil and afterwards magnetizing it passed, and so on. Considerable difficulty was
by means of a magnet. By reversing the direc- at first e4perienced in proving that the electricity
tion of magnetization the direction of the in- produced by magneto electric induction would
duced current was revered. Again, in order produce chemical decomposition. This was,
to show that the actual production of a however, successfully demonstrated by Pixii.
magnet was not necessary he tried the effect of In fact, it had been proved prior to 1833 that all
introducing a permanent magnet into the coil. known forms of electricity could be made to exHere he found that, during the introduction and hibit the same phenomena, and hence were to a
withdrawal of the magnet, currents were in- high degree of probability identical.
duced in opposite directions. He thus satisfied
In 1824 an observation was made by Arago, a
himself that the induction had nothing to do French physicist and astronomer, which led to
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some of the most interesting and important of
Faraday's experiments. Arago found that when
a metal disc, say of sheet copper, was mounted
on a vertical axis with its plane horizontal, and a
bit- magnet was suspended above it with its
length parallel to the plane of the disc, rotation
of the disc produced a deflection of the magnet.
If the disc were rotated fast enough the magnet
was made to rotate also.
Faraday saw the explanation of this in the
magneto-electric currents produced by the relative motion of a conductor and a magnetic field.
He proceeded to show that, when a disc of metal
was mounted with its axis parallel aid its plane
at right angles to the lines of force of a magnetic
field, rotation of the disc produced a current in a
circuit connected across from the axis to the edge
of the disc. He pointed out that the rotation of
the disc in front of the magnet poles would give
rise to local currents in the disc which, by their
reaction on the magnet, would cause it to be deflected or made to rotate.
In the course of that investigation experiments
were made on the effect of rotating a disc round
an axis parallel to the lines of force in the earth's
field. The result was found to be an electromotive force between the center and circumference of the disc, the direction of which depended
on the direction of rotation. Similar experiments were made with a disc a radial sector of
which was placed between the poles of a horse
shoe magnet. The result was electro-motive
force along the radii which were between the
poles. This was sufficient to give considerable
current through a galvanometer connected from
the center to the edge of the disc; the current
being stronger the more nearly the contact on the
edge approached the middle position between the
magnet poles. Faraday pointed out that, since
the current through the galvanometer was considerable, that circulating locally in the disc must
have been quite large because of the relatively
great conducting pOwer of the local circuits.
This apparatus is sometimes referred to as Faraday's disc dynamo.
Faraday made a careful investigation into the
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question as to whether the material forming the
circuit had any influence on the electro-motive
force induced in it, and demonstrated that the effect was the same whether the circuit was all one
kind of metal or partly of different metals, or
metal and conducting liquid. In fact, that the
inductive action was independent of the kind of
material used in the circuit.
A few years later, in a paper communicated to
the Royal Society, in Dec., 1834, Faraday explains why a shock is felt, by a person who
breaks a battery circuit but holds one end of the
broken circuit in each hand, when the circuit is
long, but not when the circuit is short. This he
attributed to the induction of the circuit in itself
setting up a high e. m. f. at the instant of rupture. In this matter of the existence of self-inductive action in one circuit as well as mutual
inductive action between two adjacent circuits,
Faraday was probably an:Acipated by Prof.
Henry, of Albany, subsequently of Princeton and
later Secretary of the Smithsonian Institution. It
appears, however that prior to 1835 Faraday had
discovered the fundamental principles involved in
the construction and operation of dynamo machinery, including induction coils or static transformers.
Henry's Early Experiments. Simultaneously
with the researches of Faraday, a series of experiments were made in this country by Prof.
Henry. The first account of these experiments
appeared in Silliman's American Journal of
Science for July, 1832. This note was called
forth by the fact that Henry had seen a brief account of the first series of Faraday's researches in
the 117th number of the Library of Useful Knowledge. Henry states that he had obtained electricity
from magnetism by wrapping a coil of wire round
the armature of his electro-magnet,connecting the
ends to a galvanometer and observing the effect
of making and breaking the current through the
magnetizing coil. He found, just as Faraday
had found, that a current in one direction was
induced when the magnet circuit was made and
in the opposite direction when it was broken.
In this note Henry also called attention to
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some experiments which he had made on the
production of a spark when a galvanic circuit is
interrupted, and pointed out that the spark is
scarcely visible if the wire is short, but becomes
quite bright if the wire is long, and particularly
so if it is coiled into a spiral. He correctly accounted for the production of the spark by the
inductive action of the circuit on itself. The fact
that Henry had first given the proper explanation of these sparks, namely, the self-induction
of the circuit, was the reason why the unit of
self-induction was named the henry. Henry continued his electrical researches and communicated
the results to the American Philosophical Society.
The principal results will be found in two papers
published in Silliman's American Journal of
Science for July, 1835, and March, 1840; the
latter paper was communicated to the American
Philosophical Society in 1838, and published in
Vol. VI of the Transactions.
In these papers are given the results of a very
interesting series of experiments on the mutual
induction between coils of wire or copper ribbon.
The coils of copper ribbon were made up in the
form of flat spirals and contained different
lengths of conductor. The conductor was in
this case of comparatively large section, and conquently the coils were of low electrical resistance
The coils of wire were referred to by Henry as
helices and were composed of a comparatively
great length of fine wire, and hence contained a
large number of turns and had a high resistance.
For example, helix No. 1 consisted of 1660 yards
of copper wire lig th of an inch in diameter; helix
No. 2 of 990 yards of the same wire, and so on.
In some of his experiments he made use of a
spool of cotton-covered wire about five miles long
and Yg-th inch diameter. With these coils and
helices arranged in different ways he investigated
the laws of the production of secondary, tertiary,
etc., currents. He found, for example, that,
when two of the flat spirals were brought close
together and a current was alternately made and
broken through one of them, a secondary current of considerable quantity but low e. m. f.
was induced in the other. If, however, the sec-

ondary coil was one of the fine wire helices a current of small quantity but high e. m. f. was produced in the helix. Similarly, if the helix were
used as the primary or inducing coil and one of
the flat spirals as the secondary, or coil in which
the current was to be induced, the induced current was great in quantity, but of small e. m. f.
• In this way he illustrated the laws of induction
which have been since utilized so largely in connection with what are called step-down and stepup transformers or converters.
By arranging his coils in a number of groups
of primary and secondary pairs, the secondary of
the first pair being connected in series with the
primary of the second pair, the secondary of
the second pair in series with the primary of
the third, and so on, he found that the secondary or induced curent of the first pair of coils
was able to induce a tertiary current in the
secondary coil of the second group or pair and
so on through succesFive groups. He also
found that the relative quantity and tension (e•
m. f.) of the currents in the coils of each pair
depended on the relative lengths and conducting
powers of the wire or ribbon forming the coils.
Henry also investigated the effect of distance
between the coils and found that, even with the
crude means at his disposal, namely, the shock
produced by the induced current when the circuit was closed by placing the terminals on his
tongue, he could, by using all his copper ribbon
joined together and coiled in a ring shaped spiral
five and a half feet in diameter as the primary
and the spool of five miles of copper wire as the
secondary, detect the shock through a distance
of seven feet.
These and other experiments of Henry, fully
described in his papers, may be said to form the
foundation of the induction coil. It is true of
course that practically the same discoveries were
made by Faraday but in the particular direction
of the induction between coils Henry's work is
much more exhaustive than that of Faraday.
Henry's experiments were brought to the notice of English Physicists by Sturgeon who published an account of these experiments and of
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some repetitions and extensions made by himself
in the first number of his journal,"Sturgeon's
Annals of Electricity." Later in the same volume Henry's 1835 paper was reprinted in full.
During the next few years the induction coil
developed rapidly, the direction of the development being towards the production of high e.
fs. by means of which sparks could be made to
pass through considerable distances through the
air or powerful physiological effects in the form
of shocks produced. Prominent among the
workers at this time were Sturgeon, Page, Callan and Bachhoffner. Sturgeon made a number
of experiments himself and, in particular,
found that the power of the coil was greatly increased by the introduction of an iron core. He
introduced a revolving make and break arrangement and found that when the iron core was
solid the effect was greater the greater the speed,
up to a certain point but that beyond this higher
speeds gave less effects. He found that the
diminishing effect due to the higher speeds disappeared when the core was made of a roll of
thin sheet iron or better still if it were made of
a bundle of thin wire Sturgeon, however, says
that the advantage of using thin wire for the
core had been discovered a week or two earlier
by Bachhoffner. This has since proved to be a
very important discovery and we see that it dates
back to 1836. Sturgeon also aided in the rapid
development of the subject by the prominence
he gave to it in his journal.
Page published an account of his experiments
on the self induction of spiral conductors in
Silliman's American Journal of Science for Oct.
1836. In this paper he states that he had in
1835 constructed a coil from a strip of copper,
1 inch wide and '220 feet long, to which he had
soldered terminal wires at intervals of 55 feet.
He found that, when a current was made and
broken through one section of this coil, sparks
and shocks could be obtained by touching the
terminals of any of the other section. In these
experiments he demonstrated the inductive action of one part of the coil on the other parts,
and in fact anticipated the auto-transformer.

7

In the following year Page, during the continuation of his experiments, contributed to the
instrumental portion of the subject several forms
of automatic contact breakers. One of these
was similar to a Barlow's toothed wheel and another was similar in principle, but different in its
mode of action, to the vibrating armature automatic contact breaker still sometimes used on induction coils and largely in electric bells and such
apparatus. This latter form was inventeid by
Wagner and by Neef in 1839.
Callan's experiments were mainly directed towards increasing the power of induction coils.
He worked at the subject for many years and he
made some coils capable of giving sparks of considerable length. The largest of these coils was
completed in 1863 and was capable of giving
sparks 15 inches in length.
The improvement of the induction coil occupied the attention of quite a number of physicists besides those mentioned and it soon attracted the attention of instrument makers. Of
the latter the most successful seems to have been
Ruhnikorff, a Paris'an instrument maker who began the construction of induction coils in 1851.
His early coils were defective in insulation but
after a few years aided by suggestions from published papers by Fizeau, who suggested the use
of the condenser which nox generally forms
part of the apparatus, and Poggendorff, who
suggested the use of wax as an insulator and
also the construction of the secondary "oil in
short sections, lie succeeded in making coils of
great power Coils made by Ruhmkorff came
to be so common as part of physical laboratory
equipment that his name became associated with
induction coils and they are still quite generally
called Ruhmkorff coils.
Apart from the mere development of the induction coil as a useful and reliable piece of
physical apparatus the subject of electro-magnetic induction received a great deal of attention
from physicists for many years after the initial
experiments of Faraday and Henry. The general conclusions reached are to be found in most
good text books on electricity and magnetism,
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One of the most noteworthy of these early
researches and the only one which space permits
a reference to, was made by Poggendorff and an
account of it will be found in the Philosophical
magazine for July 1855. In this investigation
Poggendorff observed the mutual influence of
one induction coil on another when both were
operated by the same battery. Calling the coils
A and B he found he found that, when the primaries were joined in series and the secondary
of A was arranged to give sparks while that of
B was open and the iron core of B was removed,
the introduction of the iron core into B weakened the sparks of A, but the subsequent closing
of the secondary of B partially restored the
sparks to their original brightness. Again when
the primaries of A and B were joined in parallel
and the secondary of A arranged to give sparks
while that of B. was open and the core removed,
the introduction of the core into B increased the
spark, and the subsequent closing of the second-

ary of B diminished the spark. These experiments of Poggendorff illustrate exactly what,
under certain circumstances, takes place when
transformers are operated in series or in parallel.
When induction coils or transformers are arranged with their primaries in series, opening or
closing the secondary of one affects the current
which flows through the primary circuit because
it changes the self induction of the circuit.
Similarly if the primaries are in parallel and the
battery have considerable resistance, closing a
secondary will cause more current to flow
through the corresponding primary and hence
through the battery. The e. in. f. applied by
the battery to the other primaries is thus reduced and the current through them also diminished. A careful study of this paper of Foggendorff would have gone a long way towards
preventing many mistakes which were made in
the practical application of transformers thirty
years after its publication.
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THE CHEMISTRY AND BY-PRODUCTS OF A PACKING HOUSE
By H. E. WIEDEMANN,'03.
URING the recent so-called "exposures"
of the packing houses it occurred to the
writer that something regarding the chemistry
and by-products of a packing house might be of
interest to the readers of THE TECHNIC.
One of the most important ractors in the development of the modern packing house has been
applied chemistry. If it were not for the ingenuity of the chemist in finding a way to utilize the
offal of slaughtered animals, the price of meat
would necessarily be a great deal higher than it
is. He has turned into practical channels of income what was in former times not only waste,
but a source of expense on account of its having
to be taken away and thrown on the "(lump''
or otherwise disposed of.
The object of the early packing houses was to
produce meat, while the object of the present
packing establishments is not only to produce
meat (in a perfectly sanitary manner), but also
to utilize every available part of the animal,
which point is attained to the highest degree in
our larger plants.
The modern packing house might properly be
termed a "food factory," for in reality that is
what it is. Animal and vegetable foods and
compounds of the two are produced in many
forms: together with these are also produced
other edible compounds which closely verge on
the pharmaceutical field. This is evidenced by

D

the production of extract of beef, which could
hardly be considered a food in the ordinary sense
of the word. A step further, we have the preparations known as digestive ferments,which are not
food but still alimentary products. Still further
bordering on to the pharmaceutical field are the
preparations frequendy produced in the larger
plants, such as inspissated ox gall, etc., and the
so-called animal extracts—cardine, testine, cerebrine, etc.
The most important feature in the utilization
of by-products is observed in the fertilizer department, as here all animal products not useful .
for food or manufacturing purposes are converted
into a highly remunerative article known as fertilizer—either finished, i. e., complete fertilizer,
or the crude form known as tankage, dried
blood, hoof Meal, bone meal, etc. The establishing of the fertilizer department may be said
to mark the transition of the simple slaughter
house of former days to the modern packing
house in all its phases. With the knowledge
gained from the utilization of one by-product, the
utilization of the rest followed as a natural sequence.
The product of most importance in the fertilizer department is tankage, which is the name
applied to the residue remaining in the tanks
where meat, scrap, etc., is rendered to separate
the fat. Pratically all the meat that cannot be
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used for food is put into large tanks, approxi- tankage run to catch basins, where the fat, rismately 6 ft. x 16 ft. and cooke I with steam under ing to the surface is skimmed and recooked. The
pressure for a number of hours. In charging the pressed material is now transferred to the dryer
tanks, they are filled about half full with the for the final drying into a commercial product.
material and then water is added until they are There are a number of types of dryers on the
about two-thirds full. The tanks are then sealed market, both intermittent and continuous. The
and the steam turned into them. Each tank is continuous dryers are the type that the writer has
fitted with a safety valve so in case the pressure had to do with, however. They consist of three
rises beyond a certain point the excess can rotary cylinders about twenty feet long and three
escape. After the material has been thoroughly feet in diameter, built into a brick wall, immedicooked it is allowed to settle and the fat is with- ately over the furnace, which uses coal for fuel.
drawn from an outlet near the top by forcing The material is fed into the top at one end of the
water into the lower part of the tank and raising dryer by a continuous lift; it then slowly works
the grease. When the water begins to show at its way to the other end of tube number one, and
the outlet pipe it is an indication that all the fat falls into the second tube. Then it moves back
has been removed in that manner. The flow of again to the end of the dryer from where it
water is now stopped, and the cooked, hot mate- started and drops into the last tube, from which
rial, together with the water that remains in the it emerges at the opposite end in a dry state, falltank is dropped into a box or vat underneath the ing onto a reciprocating screen which divides the
tank. Here it is kept hot by steam pipes and material into coarse and screened tankage. The
whatever fat rises to the top is skimmed off. The material contains ten per cent., or less, moisture,
latter is technically known as"skimmings" and and is stored in large rooms until ready for shipis recooked with the next charge of fresh mate- ment. The commercial value of this product derial. The material in the vat is then allowed to pends upon the percentages of ammonia (NH3)
drop onto the press cloths and forms that are and bone phosphate [Cam (PO4)2] as shown by
placed on the platform of the press immediately analysis. A low grade tankage contains less
below the box. After building up ten or twelve than ten per cent, ammonia and a high percentlayers they are placed in the press and pressure age of bone phosphate (30-40%), while a high
is applied for several hours, or until no more fat grade tankage always contains ten per cent. or
or water can be removed. The press cloths men- more ammonia and correspondingly less bone
tioned are large rectangular pieces of coarsely phosphate.
Concentrated Tankage, or Stick, as it is comwoven and very heavy cloth. In building up a
called, is made by evaporating the tank
monly
press the cloth is spread over a square wooden
which has been cumped into large vats
water,
form, about half the dimensions of the cloth,
which has neither top nor bottom and is about after passing through the catch basins when
six inches high. The tankage is allowed to fall leaving the tankage presses. In these large vats
into this until the form is full. Then the cloth the water is kept just below the boiling point for
is folded over the top of each side and the form several hours, and as any grease rises to the surremoved. A heavy flat framework of boards is face it is skimmed off. The water is now drawn
placed over the cloth and the operation is re- into large vacuum evaporating pans where it is
peated for the next layer. Hydraulic power is evaporated under reduced pressure until it has a
usually used for the pressure. The pressed very syrupy consistency (27 deg. Beaume at 175
tankage contains approximately fifty per cent. deg. F.) It is then pumped to another large vat
moisture after removing from the press and where it is allowed to stand, at a moderate temshaking free from the cloths. The water and perature, and from where it is pumped to the
grease which has been pressed out of the hot dryer as fast as it can be handled by the dryer.
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At this stage, before entering the dryer, the material is mixed with some efflorescing material,
usually copperas (FeSO4), for the stick being
very hygroscopic, would absorb moisture if dried
alone, so rapidly as to become sticky and lumpy,
and consequently useless as fertilizer material.
After drying, the product contains about six per
cent. moisture and twelve to thirteen per cent.
ammonia. It is never sold to be used on soils
directly, but is always used to mix with low
grade tankage to increase the percentage of ammonia.
The bones from the different departments finally find their way to the bone room in the fertilizer department. Here they are cooked in
boiling water in open vats and the grease and
meat scraps which are cooked off are tanked and
recooked. The bones ale dried on shelves in
rooms where the temperature is kept very high.
After thoroughly drying they are assorted ready
for market. The bones of the legs and feet
yield "neats foot" oil when cooked, one of
the most valuable animal oils manufactured.
Some of the bones are ground and used for fertilizer, while a great many are worked up into
fancy articles, such as knife handles, combs, buttons, etc. The hoofs from the slaughtered animals are cooked and dried and when ground form
a valuable material for mixing with tankage to
increase the ammonia content. Hoof meal contains about eighteen per cent. ammonia.
Another very important constituent of fertilizer is dried blood. The blood is conducted from
the killing floors through sewers into large upright tanks, where it is boiled with open steam
for about half an hour. This coagulates the albuminous matters and renders them practically
insoluble. The clotted blood is then dropped
into presses and pressed in a similar manner to
tankage. The pressed blood contains about fifty
per cent. moisture. It then goes to the dryer,
from which it emerges as 'dried blood," and
falls onto a screen. The coarse particles that do
not pass the screen arc ground in a mill and
mixed with the screened blood, after which it is
ready for market. Clean ground blood should

1i

contain from sixteen to seventeen per cent. am- ,
monia and from five to six per cent. moisture.
The ammonia content depends largely upon the
amount of refuse in the blood.
For mixing animal fertilizers to make complete
fertilizers ready for the soil, it is necessary to add
to the bone, tankage, etc., other materials as diluents, and also some form of potash. The latter
is commonly commercial potassium chloride and
at times potassium sulphate. The diluents, or
fillers, may be any cheap material, such as finely
ground ashes or earth. If the fertilizer should
be used on soil without any dilution it would be
too strong for the plants.
Probably the next by-product in importance is
glue. It is now made in the packing houses
from raw material that used to be sold to glue
manufactures, and from liquors that were formerly wasted The chief sources of glue are;
the water or liquors from the boiling of the
heads, feet and bones of the slaughtered animals;
and from sinews, hide trimmings, horn piths,
etc. In the manufacture of glue it is of great
importance that the material shall be in prime
condition when used. If allowed to lie around
in heaps or subjected to incipient decomposition
it will very quickly become unfit for use as glue;
or if used will produce only a low grade, foulsmelling product. One of the chief products
of the glue department is bone glue which is
is prepared by cooking the bones in boiling
water in open vats, and evaporating the resultant liquors to the required density in the vacuum
pans. By using vacuum evaporators the pressure can be diminished, thus allowing a lower
temperature for evaporation,- and lessening the
danger of scorching the product. Sometimes
the bones are leached with acid to dissolve the
inorganic matter in them. For this purpose they
should be tough and hard and as free as possible
from grease. They are covered with dilute hydrochloric acid from three to four weeks, depending upon the size of the bones. After this
leaching the bones are soft and spongy and have
a rather strong odor. They are then drained
free of acid and washed with clean water until
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all trace of the acid is removed. The resultant
product is known as "raw gelatine" and furnishes glue and gelatine upon cooking. The
best grades of edible gelatine are usually made
from horn piths in the manner just described.
The glue liquors are frequently bleached in
order to give the finished product a lighter color.
One of the common methods is to pass sulphur
dioxide through them until the desired light
color is obtained. In addition to bleaching the
glue the gas also acts as a preservative. It is
very necessary that some sort of preservative be
used to keep the liquors from decomposing, and
aside from sulphur dioxide, zinc oxide is most
commonly used for this purpose, also having the
power of producing a light colored glue. Formaldehyde has of recent years been used to
some extent, but if an excess is used, the
glue will be rendered insoluble almost immediately. From the evaporating pans the liquor is
pumped into molds in the chill rooms and allowed to chill, after which, it is cut into layers about an inch thick and placed on trays in
the drying ovens. After coming from the oven,
or drying room, the glue is ready for the market.
Another use to which the blood from the
slaughtered animals is put, besides the manufacture of dried blood, is the manufacture of
blood albumen. The blood as it comes from the
animals is caught in large shallow pans and
allowed to rest without stirring or agitation until it clots ; if the blood, at this time is stirred
or agitated it will be defibrinated and the proper
separation cannot be made. After clotting it is
cut into small pieces and placed in shallow pans
with perforated bottoms, through which the
serum or albumen drains from the clot. The
serum at this stage of the process is of a pinkish or light red color, due to the presence of red
corpuscles that were not separated by clotting.
These red corpuscles have to be separated—and
in order to carry out this process the serum is
placed in a shallow pan in the bottom of which
is a perforated rubber stopper through which a
small glass or lead tube extends until it reaches
just above where the surface of the liquid will be

when the pan is filled. The pan is then filled with
the serum and allowed to stand for a few hours
in a cool place, during which time the red corpuscles begin to sink. As the liquid clears at .
the top and the red corpuscles sink lower and
lower the tube is gradually lowered and the clear
supernatant serum is drawn off into suitaNe
vessels placed underneath. It is then placed in
small enameled plates, which have previously
been slightly greased, and kept at a temperature of about 110 degrees F. until dried. After
which it is scraped off the plates and is ready
for market. Blood albumen finds a very extensive use in the textile industries in the printing
of cotton fabrics.
Another by-product which is used extensively
in medicine is pepsin. This is prerared from
the mucous membrane of the stomachs of hogs,
although it may be made from the stomachs of
other animals. The stomachs are emptied of
their contents and thoroughly cleansed in cold
water. Then the outsides of the stomachs are
trimmed away and the membranous portion is
chopped into small pieces and placed in water
acidulated with three or four per cent, of pure
hydrochloric acid. It is allowed to remain in
this solution, kept at a temperature of 104-120
degrees F., until it undergoes self-digestion, so
to speak. This operation is materially assisted
by frequent stirring, but it requires from thirtysix to forty-eight hours, and sometimes longer,
for the solution to be effected. At this stage
the liquid is very prone to decomposition, especially in the presence of ozone, as occasioned by
thunder storms, and great watchfulness is required. If sulphur dioxide be passed through
the liquid until it smells strongly of the gas, an
antiseptic condition is occasioned and also a
bleaching of the product. In this condition the
solution is allowed to stand and clarify itself by
the precipitation of the mucous. The clear
liquid is then decanted, and common salt is
added to it, the temperature being maintained at
about 95 degrees F., until complete separation
of the pepsin results by precipitation. The pepsin thus obtained, the floating scum, when col-
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lected, pressed, and dried, constitutes crude pep- from which the various extracts are made. These
sin, which even in this form is marketable, being extracts were first prepared by Dr. Hammond of
very active and meeting certain requirements of this country. Among the extracts are : cartrade. It has a faint but not disagreeable odor, dine, from the heart of the bullock; medulline,
a brownish yellow color and a slightly salty from the spinal cord of the bullock; testine,
taste. In the purification the above product, from the testi s of the bull and ram ; ovarine,
crude pepsin, is dissolved in weak hydrochloric from the ovaries of the hog ; musculine, from
acid and the solution thus obtained subjected to the muscular tissues of the bullock ; thyroidine,
dialysis by any suitable means until the salt has from the thyroid glands of the sheep and the
been eliminated. The purified liquor is then bullock ; and cerebrin, from the brain of the
concentrated, usually in a vacuum pall, with the bullock. In the preparation of these extracts
temperature not above 105 degrees F. The con- the organ before being used has to be carefully
centrated solution is then dried as rapidly as examined in order to insure freedom from affecpossible on glass plates, the edges of which are tion in any form It is then thoroughly washed
raised to hold the liquid. When thoroughly dry in water acidulated with boric acid and then cut
the pepsin is scraped from the plates, and is into small pieces in a mincing machine. About
known as scale pepsin, the pure pepsin of com- one kilogram of this substance is placed in a
flask together with one litre each of a saturated
merce.
solution of borax in distilled water, pure glycerdigesting
by
made
is
This
peptone:
Beef
ine,
and absolute alcohol. This mixture is alThe
beef.
the
of
pancreas
the
of
means
beef by
to stand for at least six months, being
lowed
will
better
be
meat
the
the
leaner
tougher and
several times a day. At the end of
shaken
well
the
preparation
the yield of peptone. In the
is placed upon a stone filter and
it
time
this
beef is very finely minced, and to twenty-five
through, which requires
percolate
parts of this are added eight parts of the pan- allowed to
residue remaining upon
The
weeks.
creas and four of water. The mixture is al- about two
lowed to digest in a jacketed kettle, at a tem- the filter is inclosed in aseptic gauze and subperature not exceeding 130 degrees F., for six jected to a very high pressure, the exudate being
hours, after which time the solids will all have allowed to fall upon the filter and mixed with a
passed into solution through a true digestive sufficient quantity of the filtrate to cover it.
process. During this time the mixture must be When this has entirely filtered it is thoroughly
frequently stirred to facilitate the action. The mixed with the first filtrate, and the process is
solution is filtered through canton-flannel bags is complete.
The chemist plays an important part in the
and bleached by passing sulphur dioxide through.
of all these products. He has to
manufacture
dryto
evaporated
The bleached solution is then
tankage for moisture, ammonia,
the
all
analyze
ness on a water bath.
and fat; the blood for moisture
phosphate,
bone
Pancreatin is a digestive ferment existing in
complete fertilizer for moisthe
;
ammonia
the pancreas, or sweetbreads, of animals. It is and
phosphate, and potash ;
bone
made from the pancreas of the hog in a manner ture, ammonia,
similar to that of pepsin from the hog's stom- the tallows, oils, lard, etc., for free fatty acids,
hardness, flowing point, impurities, etc.; besides
ach.
We now come to a short discussion of another a great number of miscellaneous tests. He is
interesting class of pharmaceutical products, also called upon to analyze the raw material that
viz; animal extracts. These are made from the is bought for use in the plant, such as vinegar,
various organs of the slaughtered animals, and sugar, salt, lubricating oils, cotton seed oil,
are said to be very beneficial in the treatment of etc.
In the foregoing we have dwelt entirely updiseases of the organs in man similar to those
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on the manufacture of products which are not
used for food. It would require altogether too
much additional space to describe the hundred
and one processes through which the different

food products are carried, so we might close
with that time honored expression—that in a
modern packing house "nothing is lost but the
squeal."

ALUMNI NOTES.
Alumni are very respectfully requested to let
this department know of any news or incidents
connected with the graduates or former students
of Rose which they may be in a position to obtain. THE TECHNIC will appreciate this very
much, for in some issues its Alumni Notes are
very scarce, because information of this kind is
not forthcoming, and also, this would prove of
interest to the Alumni in general, many having
expressed themselves as being very anxious to
hear of the old Polys as much as possible.

Mr. Carl J. Kiefer, '03, has resigned his posi
tion as Chief Engineer of the Cincinnati, Milford & Loveland Traction Co to associate himself with the Reliance Engineering Co. of Cincinnati, Ohio.

Mr. James Stuart Sharp '04, and Miss E:eanor Vertees Watkins were married on October 1
at Ravenden Springs, Arkansas.
Mr. Edward Riedel '94, and Miss Kathryn
Taylor were married June 30 at St. Loui-.
Mr. Robert Francis Earhart, formeCy of the
faculty of Rose and Miss Darline Scofield were
married on August 7 at Olive Furnace, Ohio.
Mr. M. R. Reed '05, is now working for the
Vandalia R. R. at Terre Haute in the Department of Motive Power.
Mr. Lewis A. Snider '05, spent the first few
days of the month at his home in Terre Haute.
Mr. Snider is located at Indianapolis, Ind. with
Fairbanks, Morse & Co.
Mr. J. 0. Bland '05, has been spending a
two weeks vacation with G. T. McCormick, '08,
of Terre Haute.
The following were on the campus to see the
pipe rush: C. B. Trowbridge, '05, J. S. McBride, '05, J. 0. Bland, '05, M. R. Reed, '05,
A. W. Lee, '06, C. A. Cadden, '06.
Mr. Howard A. Mullet, '04, is with the Milwaukee Street Railway Company.
Mr. J. Robert Riggs, '01, has been transferred
to Logansport where he is now General Foreman
of the shops of the Pennsylvania R. R. at that
place.

Mr. Aguilera, '03, has recently been in New
York, negotiating for an ice plant at Manzanillo,
Cuba, for the Electric Company of which he is
Superintendent.
Mr. Barton R. Shover, '90, who has been connected with the Carnegie Steel Company, at
Youngstown, Ohio for several years, has been
appointed Chief Electrical Superintendent of this
company's large new plant at Gary, Ind.
Mr. Claiborne E. Smith, '03, has left the employ of the Evansville & Terre Haute R. R. Co.
and is now with the Raleigh & Pamlico Sound
Railroad. He is located at Farmville, N. C.
During commencement week, C. 13. Trowbridge, '05, and Miss Josephine Hulman were
married in Terre Haute, the bride's home.
On Tuesday of Commencement week, Mr.
J. A. Cushman, '03, and Nliss Eva Kolsem were
married at the bride's home in Terre Haute.
Mr. John C. Sproul], '05, has been appointed
instructor in the Carnegie Mechanical Institute
at Pittsburg. He is connected with the Machine
Design and Mechanical Laboratory departments.
Mr. E. H. McFarland, '04, visited the Institute just after it had opened for this year, and
reported good things from all the Alumni in the
employ of the General Electric Co. at Schenectady, N. Y., where he is engaged in the testing
department for turbines.
Mr. F. W. A. Haller, '05, has been appointed
Assistant Patent Examiner at Washington, D. C.
Mr. C. H. Jumper, '02, who is with the testing department of the Harriman System at
Omaha, Neb., was East very recently on an inspection trip, and called at the Institute while
passing through Terre Haute.
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CIVIL CAMP, 1906.
By 0.

L. STOCK.

I N order that the practical side of railroad enI
gineering should keep pace with the theoretical, at Rose, it is required for the Sophomores,
and elective with the Freshman class in the Civil
Engineering department, after the school year is
over, to spend two weeks in camp, with the opportunity of dealing with the solution of problems of railroad engineering as they occur in
the field. Consequently, at 9 A. M., June 4th,
Prof. McCormick, Mr. French, nine sophomores
and one freshman left Terre Haute by the Vandalia Line for Greenup, Ill., the headquarters
of the 1906 camp.
It was the project of the camp to make a cutoff on the Vandalia line lessening the curvature
on the east side, which would throw the line up
on the hills about a hundred and fifty feet north
of its present location opposite the station. The
line was to be elevated over the I. C. R. R
track, thus doing away with heavy grades to the
east and west.
The new line was made to intersect the present location about two thousand feet west of the
station, on the east side of the Embarrass River.'
The hills on the north would thus save some of
the fill necessary, while at the same time the
line was to be kept near the old location on the
west end in order to use the bridge across the
Embarrass River and as much of the old fill
there as possible.
Prof. McCormick had previously planned the

work, which was commenced immediately after
dinner on the day of our arrival. The new line
was only about nine thousand feet in length,
and we were never more than about one and a
half miles from the station. We were allowed
to report as early as 7:00 A. M. at the office,
which had been established in some rooms over
the station. Dinners were carried with us into
the field, and we worked until about 6:00 P. M.,
then returned to town, which was about a half
mile north of the station, with such an extensive collection of chiggers and other specimens
belonging to the science of bugology that we
felt more like entomologists than engineers. Nor
did the addition of specimens to the collection
cease on reaching town. Other contemporaries
which seemed to be adapted to keeping late
hours often mingled with our dreams.
There were so few taking camp work that ail
were kept in the field, and the notes were platted up during the day by Mr. French. We had
most of the evenings off, as the line was short
and the notes were soon copied.
First a traverse of the Van line and profile of
the track were made east and west from the station. Then the prelimiminary line was run out
and run over by profile and check level parties.
Next the topographers were sent out and it was
their duty to get sufficient data for a topographical map from the Van track on the south to two
or three hundred feet north, where the contours
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began to come wide apart. Most of the topography was platted in the field on cross-section
paper.
On Wednesday, those directly concerned returned to Terre Haute with Prof. McCormick
for commencement, returning for work Friday
morning. Sunday was spent in Terre Haute,
and every one returned Monday morning ready
for hard Nvork in order to finish up as soon as
possible.
A traverse survey was made of the I. C. R. R.
and topography taken along the track where the
new line would cross it. The I. C. track here
has the distinction of having no tangents where
curves are possible; most of its trestles are built
on tangent, but it is probable that any ordinary
snake would have a permanent crick in his back
after trying to reproduce its sinuosities.
Parties were sent out to locate land lines, section corners, and certain property owners.
On Tuesday a borrow pit survey was made
near the western terminus of the line, to get

dirt for the new fill. A transit line was run out
at right angles to the railroad track, and a profile taken. Then topography was taken for several hundred feet each side of the line.
Soundings of the Embarrass River were made
from the railroad bridge.
A new line was run east of the station, starting at the same place as the first, but with a
smaller degree of deflection, which threw the
line about forty feet south of the first preliminary line at the station. This line was to take
the place of the east half of the first line. Work
was closed on Friday morning by taking sun observations.
That we were kept busy no one will doubt,
knowing under whose able directions we were,
and every one returned to Terre Haute at the
breaking up of camp Friday noon, feeling that
it had been a profitable two weeks spent, to say
nothing of the enjoyable time.
The Junior Class is now busy on a map of the
survey.

THE Y. M. C. A.

feature of this census shows the territory from
which Rose draws her students. The men in
freshmen class come from sixteen different states
of the Union and one foreign country, Central
America. The different states are: Georgia,
Massachusetts, New Mexico, Texas, Minnesota,
Nebraska, Ohio, West Virginia, Kentucky, California, Illinois, Kansas and Indiana. This distribution is still more interesting since it shows
that 37 of the 79 new men came from Indiana,
and that 25 of these are Terre Haute men.
The first meeting of the Association was held
on Friday evening, Sept. 21. On the following
Friday evening Mr. Dodge of the city association gave a very interesting talk and out of the
32 men present 22 signed enrollment cards for
Bible study during this year. Some very good
meetings have been planned for the next few
weeks, and all men who can do so should attend
these informal gatherings on Friday evenings.
As a whole the Association outlook for the

The Young Men's Christian Association of
Rose was quite successful in the work for new
students during the opening days of the Institute. With but few exceptions all of the new
men were met at the trains and helped in many
ways to find convenient locations. Several old
students were also helped to secure rooms and
employment. The Rose Handbooks were distributed to all men of the Institute by the Association.
An interesting feature of the work of the Association has been the taking of a religious census of the students. This census shows that
72% of the freshmen class are members of some
church and that 53% are members of evangelical churches. The different denominations represented are: Methodist, Congregational, Christian, Presbyterian, German Lutheran, German
Reformed, Baptists, Friends, Evangelical, Jewish, Episcopalian and Catholics. An incidental
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year is very encouraging. Many of the new
men are taking an enthusiastic part in the work,
and several of the upper classinen who previous
to this year have taken no active part are taking
an interest in the Association work This is a
characteristic spirit of the Association work; that
men receive by giving. Men should ally themselves with the Association to make it eventual=
ly helpful and broad in its influence.

Y. M. C. A. RECEPTION.
The first and one of the most important social
functions of the year at Rose was the Y. M. C.
A. reception tendered to the class of 1910. Here
it is that the Freshmen meet and become acquainted with their future college friends, and it
is here that they are made to feel by the members of the faculty and their ladies that they are
indeed welcome to "Old Rose."
Although the inclemency of the weather
tended to keep some away, there was a goodly
number present, and from the extreme good nature manifested, it was evident that all spent an
enjoyable evening. The pleasure of the evening was augmented by the presence of the Glee
Club and Orchestra, the efforts of both of which
were heartily applauded.
The gym was beautifully decorated with old
rose and white bunting, the American flag being
much in evidence, while palms and ferns were
tastefully arranged to help offset the rough appearance which all gymnasiums present.
Refreshments of various kinds were served.
The large number present, the pretty girls in
dainty attire, and the good fellowship shown, all
blended to make the reception to the class of
1910 one not soon to be forgotten.

THE CLASS OF 1910.
Following is the roll of the Freshman class,
with the home addresses of its members:
Edward B. Abbett,
Randolph B. Appel,
Duke Applewhite,
Max Adams,
A. A. Bareuther,
John S. Bomberg.

Frankfort, Kentucky
Terre Haute
Brownstown, Indiana
Terre Haute
Mattoon, Illinois
Terre Haute

Otto A. Bauer,
Orville M. Bercaw,
Burton Blanchet,
Nathan A. Bowers,
Arthur G. Butler,
Archie J. Barthels
Lester J Backman,
Juan Cardona, R ,
Vere S Calvin,
Wiley R. Comstock,
Lindsey Clore,
Bert E. Dohner,
David H Devonald,
FrAiik W. Dabney,
Thomas Ray Donnell,
Joseph V Davidson. .
Raymond W. Egan.
Benjamin G. Elliott,
Harvey Evans,
Francis J. Frisz,
Ralph L. Flood.
Antone R. Gallagher,
Judson D. Geiger,
William L. Griffith,
John W. Glass
Chesleigh Gray,
Howard W. Henry,
Raymond N. Hickman,
James M. Howey,
Seth T. Hadley,
Morton F Hayman,
Earl D. Hay,
Herbert J. Harries,
Clifford R. Hughes,
Edgar Jones,
Francis L. Knopf,
Leslie Larsen
Herbert A. Loeb,
Clifford T. Love,
Clinton L Mauritzius,
Frank Maltaner,
John M. McDaniel,
T. E. Maddex,
Herman J. Madison, .
Jesse McComb,
Carl J. Newhart,
Alexander P. Nicholson,
Philip W. Poindexter, .
Alvin A. Piper,
Rutherford G. Paff,
Frebert Peters,
Carl G Planck,
Donald B. Rus:i,
Morris Rypinski,
Morton H. Starr,
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Horton, Kansas
Paris. Illinois
Terre Haute
Pasadena. California
Terre Haute
St Louis, Missouri
Terre Haute
Gitalaco, Olancjo, Honduras
Kewanna, Indiana
Louisville, Kentucky
Avoca, Kentucky
Dayton, Ohio
Clinton, Indiana
I Iopkinsville, Kentucky
Mattoon. Illinois
. Huntington, West Virginia
Cincinnati, Ohio
North Platte, Nebraska
Edwards, Indiana
Terre Haute
Terre Haute
Terre Haute
Bucyrus, Ohio
Terre Haute
Terre Haute
Shelburn, Indiana
Portsmouth, Ohio
Terre Haute
Central City, Kentucky
Hadley, Indiana
Terre Haute
New Goshen, Indiana
Mattoon, Illinois
Terre Haute
Terre Haute
Louisville, Kentucky
Granite Fills, Minnesota
Avondale, Cincinnati, Ohio
Terre Haute
Omaha, Nebraska
Cincinnati, Ohio
Shelbyville, Indiana
Terre Haute
Terre Haute
Terre Haute
Terre Haute
Terre Haute
. Dillon, Montana
Paris, Illinois
Dayton, Ohio
Bucyrus, Ohio
Omaha, Nebraska
Terre Haute
Kyle, Texas
Terre Haute

18
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Harry L. Smith,
George F. Stan dau,
Malcolm S. Smith,
Leo F. Stahl,
Paul F. Stokes,
Paul E. Strouse,
Frank M. Stuart,
Henry M. Shaw,
Bernard J. Skean,
Christopher D. Stark,
Leon F. Stratton,
J. Harry Stump,
Tames T. Sutliff,
John T. Tierney,
Robert N Tracewell,
H. Evert Thompson,
Louis P. Webert,
Basil G. Whitlock,
Merritt E. Ward,
Charles E. Washburn,
W. Henry Webster,
Frank H. Wente,
William G. Wey,

Terre Haute
Terre Haute
Topeka, Kansas
Kokomo, Indiana
Norris City, Illinois
Rockville, Indiana
North Platte, Nebraska
Las Vegas, New Mexico
Terre Haute
Terre Haute
Ilulyoke, Massachusetts
Voldosta, Georgia
Terre Haute
Louisville, Kentucky
Washington, D. C.
Indianapolis, Indiana
Louisville, Kentucky
Terre Haute
Lumber City, Georgia
Hey worth, Indiana
St Louis, Missouri
Cincinnati, Ohio
Terre Haute

PARTIAL ADVANCED STANDING.

R. Hewett Green,
Joseph L. Herman,
R. Miller Leeds
Carl T. Neff,
Archibald B. Purdom,
John R. M. Polk, .
Ambrose Schweers,
Harry W. Watts

Louisville, Kentucky
Augusta, Georgia
Louisville, Kentucky
. . Collinwood, Ohio
Blackshear, Georgia
..... Louisville, Kentucky
Louisville, Kentucky
Louisville, Kentucky

GRADUATE STUDENT WABASH COLLEGE.

William Nye......

. . Crawfordsville, Indiana

OFFICIAL DIRECTORY.
Senior Class-President, H. M. Shickel; Sec'y-Treas., A.
D. Schofield, Jr.
Junior Class-President, 0. L. Stock; Vice-President, J.
E. Bernhart; Sec'y, L. C. Kerrick; Treas., C. B. Andrews
Sophomore Class-President, R. L. Smith; V. Pres., C.
W. Sproull; Sec'y, 11. W Curry; Treas., G. M. Curry.
Freshman Class- Pres., A. A. Bareuther; V.-Pres., S. T.
Hadley; Sec'y, H. Madison; Treas , F. J. Frisz.
Athletic Association - l'res., C. N. Trueblood; Treas., C.
L. Douthett; Sec'y. F. P. Mooney.
Telegraph Association-Pres., C. W. Post; Sec'y and
Treas., J J. Gibbons; Superintendent, J. K. Tuthill.
Scientific Society -Pres., F'. H. Cash, Jr.,; Senior Councilman, C. Scharpenberg; Junior Councilman,--;
Sec'y and Treas , J. F. Robbins.

Camera Club- Pres., C. Scharpenberg ; V.-Pres., T. E.
Routledge; Sec'y and Treas., J. L. Loucks.
Y M C. A.-Pres , C. W. Post; V.-Pres ,R. L. Smith;
Treas., J. F. Robbins; Sec'y. R. F. Tyler.
Symphony Club
Orchestra-Pres, 0. L. Stock; V -Pres, H. B. Hammond; Sec'y and Treas., F K. Wanner.
Glee Club-Pres., H. M. Shickel; V.-Pres., W. C. Knopf;
Sec'y and Treas, E. J. Fischer.
Mandolin Club-Pres, J. J. Gibbons; V..Pres , B. M.
Lindsley; Sec'y and Treas.. C. II Seldomridge.
Student Council-Pres , H. M. Shickel; V.-Pres., F. H.
Cash, Jr ; Clerk, J. B. Shickel; Treas., 0. L. Stock;
Sec'y, R. L. Smith.

The Sophomore Civils are making a topographical survey of part of the property of A.
L. Donham, about five miles south of Terre
Haute on the Sullivan interurban line. The
piece of property contains about twenty-five
acres, and there is some sixty-five feet difference
of elevation between the level of the water in
Honey Creek and the highest point of the land,
so that there will be ample opportunity for practice with the level. The party leaves the city at
seven o'clIck in the morning, returning on the
five o'clock car in the afternoon, on Tuesday of
each week, and it is expected that the field work
will require nine or ten weeks.
The Elf ctric Controller & Supply Co., Cleveland, Ohio, announces the opening of a Chicago
office in the Merchants' Loan and Trust Building, 135 Adams St., Chicago, III. with Mr. W.
H. Connelly in charge. Mr. Connelly was con-.
nected with the Electrical Department of the
Homestead Works of the Carnegie Steel Co. for
five years and resigned his position there to become Electrical Engineer of the Ensley Plant of
the Tennessee Coal, Iron & R. R. Co. at Birmingham, Ala., which position he held for three
years and resigned to enti r Central Station work
at Birmingham, Ala. and at Houston, Tex.,
where he organized and had charge of the Sales
Department. Mr. Connelly enters upon his new
duties fully equipped to take care of the interests of the Electric Controller & Supply Co. in
the Chicago District.
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ATHLETICS.

CHALLENGE
09 TO i0
FRESHMEN

_HEN,/A Rd
Krill ELS
tiE YELLovi Docs
SO ALL COrir.?113
,
I

BASE BALL.
SAT. SEPT.

22 1906.
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THE CHALLENGE.

THE PIPE RUSH.
HE Thursday night following the opening
of school, occurred the Challenge Rush—
the necessary preliminary to the Pipe Rush.
This year, the undesirable feature, the help of
outsiders, was dispensed with ; and by agreement, the upper classmen were to refrain from
aid other than coaching. These two things alone
sufficed to make the fight almost as interesting
as the rush and ball game on Saturday. About
ten o'clock, the Freshmen, urged on by the
Juniors, entered the northwest gate and attacked
the Sophs who were stationed east of the main
building. The latter, outnumbered, were being
bound hand and foot, when all at once a whistle
sounded and the famous '09 Reserve, "men" of
such stature as would hardly make the line of a
football team,appeared and soon there were Sophs
running loose with nothing to clo but tie the
quasi victorious Freshmen. This they (lid with

T

such good effect that the Juniors, unable to account for the sudden turn of affairs, suspected
the Seniors of breaking their agreement. The
Freshmen were escorted to the gymnasium by the
'09s, who apparently had forgotten to guard the
challenge, which had been wrapped ars.und the
top of the electric light pole near the corner of
the building, for in the meantime a '10 had
climbed the pole, obtained the challenge and
made good his escape. After being left in the
gym to realize that they were defeated, the
Freshies were turned loose instead of being
shown the country near Terre Haute, as is customary. Some few accepted the invitation to
spend the "remainder" of the evening with
their friends, the Sophs, but the majority went
home to get a few hours' sleep. This evening,
however, was to be the extent of '09's glory.
The ball game started as per schedule on the
following Saturday afternoon and after the Freshmen had obtained their lead in the first inning,
the Sophomores were at no time dangerously
near the winning score. The game had gone
about four innings, when a cry of "Pipe. pipe,"
was heard. The first half of the pipe rush had
begun and the ball game was ended, leaving the
,score: '10, 4 ; '09, 2. The half was shortened
to ten minutes on account of the hot afternoon,
and after time was called there were few Freshmen who were not still in possession of the treasured meerschaums. After a brief rest, the tw,)
classes were lined up at the opposite ends of the
campus preparatory to the rush that counts.
The big wooden pipe was thrown into the middle
of the field, the referee's whistle blown and the
second and all-important rush was on. This
half, too, was shortened, being cut down to seven
minutes. • The Freshies were first to the pipe
and threw it back into their crowd and the enemy had to fight for every inch of ground gained.
The final count of hands on the pipe found
twenty to the Freshmen's credit, with the Sophomores in the minority with sixteen.
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THE FIRST HALF OF THE RUSH.

The Ball Game and Pipe Rush was held under
the auspices of the Athletic Association, and as
a precedent, admission was charged, which proved
profitable from a financial viewpoint, the net
proceeds amounting to about seventy-eight dollars.

FOOTBALL
Those who last year looked forward to this
year's football prospects were at a loss to know
just where to find a team. The first week of
practice, however, seemed promising. Several
of the old men are back and the Freshman class
furnished a few men who came out and aided materially.
Rose has a coach this year who thinks he sees
the making of a strong team even from the very
few who have been out for practice. Mr. Badenoch began his football career on the Englewood
High School team, being captain of the team during the four years. From there he went to Chicago
University, winning his C during the year, playing in every game scheduled. Last year was his
second year at C. U., playing tackle for Stagg,
and this year finds him at Rose with the problem
of picking a team from less than twenty men.

This extremely small number, together with rules
new to all will make it a difficult task to find a
team that can go through the heavy schedule.
The schedule of football games for the season
is as follows:
E. I. S. N. S., at Terre Haute,
Earlham, at Terre Haute,
Wabash, at Crawfordsville,
Culver, at Culver.
DePauw, at Terre Haute,
Vanderbilt University, at Nashville,.
Franklin. at Terre Haute,
Millikin University, at Decatur,

October 6
October 13
October 20
October 27
November 3
. November 10
November 17
November 24

E. I. S. N., 0; ROSE 0.
The football season was formally opened at
Rose by a, game with Eastern Illinois State Normal. The game, while not ours so far as score
counts, still was beneficial in that it showed the
team that it must work, and the rooters that
they must get busy if we are to win.
E. I. S N. had had more practice than we and
consequently were in a little better form. All that
prevented Rose from scoring was the time of
halves—it having been agreed to play 20 and 15
minute halves instead of 30 minute. Twice, once
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in each half, Rose came near crossing the line,
but seemed unable to keep up the good work.
For individual work Bradford, of Charleston,
and Strecker and Whitlock for R. P. I., deserve
mention.
Rose started things by kicking off to Normal,
the ball being downed on the 30-yard line. Rose
was penalized for being offside. E. I. S. N. then
tried a forward pass, but the ball was fumbled—
no gain. Bradford made ten yards on,a fake
punt. Poly's line stiffened and forced Normal
to punt. Rose could not make the distance and
lost the ball. After trying the line, Charleston
was again forced to punt. Whitlock was sent
around for a good gain, but Rose was for the
second time fined 10 yards and had to kick.
Normal tried another forward pass, but failed,
and also lost the ball. We gained ground
on an end run and a fake punt, making fifteen
yards on the latter play, but were suddenly
checked and Pritchard punted. E. I. S. N. had
to do likewise, and after working the ball to
within five yards of the goal. Rose lost the ball
and Charleston was materially aided by the
timer's whistle.

15/ /'v J. Pm,/ .C111, kel.
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The first half was practically a kicking game
for both teams, comparatively few line plays were
made.
The second half was started by E. I. S. N.
kicking off to Rose, who returned the ball to the
30-yard line. The ball was lost on downs, but
Normal made no better headway, and had to
punt, Taylor returning the ball 5 yards. Things
began to be uncomfortably close to the goal line,
especially after another gift of 10 yards from
Henderson. This seemed to roue the Rose
team, and after getting possession of the ball it
went down the field on forward passes, punts
and end runs until within about fifteen yards of
the goal Being checked here, with a liberal distance to gain and 30 seconds to play, a place
kick was resorted to, but it was blocked. The
timer's whistle ended the half, with neither goal
line crossed.
Referee—Markle, T. H. Y. M. C. A.
Umpire—Henderson, E I. S. N.
Time of halves-20 and 15 minutes.

LOOKING FOR PIPES.
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Bock, '09, "What do you think of that big
fresh fatman ?"
Professor Johonnott, "You must always try to
physic these out figuratively."
Herman,' 10, translating Kommt ein - Ungluck
"Comes a chicken alone?"
Stalker, '07, complained of a severe cold recently and claimed that it was due to drafting.
Schmidt, '08, "Staybolts are in a boiler to
keep it from collapsing when there is no steam
in it."
Bernhardt, in Steam, "I don't know whether
there is 23 per cent, of oxygen in air or 23
pounds of oxygen in a pound of air."
Heard at the Freshman Reception : "It's no
use putting glue in there, for it won't hold ;
you'll have to use nails."
Hunley, '08, "I, suppose that if a fellow gets
a pipe with Waggy in Steam, it will be a steam
pipe."

Heidenger, '08, "Economics teaches that it is
always best to buy second-hand books instead of
new ones."
Boase, '09, after the challenge rush, "Yes,
about the time they tied me up things were looking pretty bad for the Sophomore class."
White and Gray have been suggested as good
c:ass colors for the class of 1910 if they wish to
obtain the good-will of the faculty early.
Found in an English theme : "Near these
caravels is stationed the reproduction of the
Convent of La Rahide, where Christopher Columbus took refuse and died."
"Professor" Logan, "It is a matter of mutual
agreement in this shop that I am to do all the
whistling.'"
Piper, '09, "Well, let's hear you whistle."
Prof. Wagner, to Nelson, who had just completed a sketch of a water tube boiler, "Now, Mr.
Nelson, at which end do you fire this boiler ?"
Nelson, "At the front end."

Taylor, '07, to a classmate, "Oh, it's no use
for you to study that Thermo; I couldn't even
understand it myself."

It would be considered as a great favor to Dr.
White if some one would please inform him that
September 1st is the day on which straw hats
should be discarded instead of October 1st.

Dr. Mees, in Mechanics, "What are the units
of measure?"
Freshman, "Girls sometimes use their arms as
a unit of measure."

The first Modulus dance of the season was
given in the gymnasium on Saturday, October
6th. A general good time was reported.
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The rooms in the main building seem to be
numbered wrong. The number 23 should he
taken from the door of the Reception Room and
moved to that of the President's Room, across
the hall.
Samuel H. Garvin, Jr., formerly a member of
the class of '07, is attending Purdue this year.
R. Miller Leeds has joined the Sigma Nu.
Chas. M. Struck, formerly Rose, '08, has entered Worcester Polytechnic Institute in Massachusetts.
A. B. Purdom, formerly of Georgia Tech, is
an incoming member of the Junior class.
Messrs. Austin, Adams and Schmidt, members
of the Associate Glee Club last year, were recently made members of the Glee Club by vote
of that body.
Mr. R. de L. French, instructor in civil engineering and mathematics at Rose during part of

last year, is taking a post graduate course at
Worcester.
The prospects of the Glee Club for the present
year are exceedingly bright, since they already
have several calls for engagements in and about
Terre Haute.
During scrimmage practice on October 1st,
Paul E. Turk, '07, sustained a painful fracture
of his left shoulder. This vill undoubtedly deprive the Rose foot-ball squad of a valuable
man.
The members of the M E. P. fraternity gave
a dinner followed by a dance. at St. Mars"s,
Saturday evening September 28d. Bland, Daily
and Reed, all of '05, and Lee, '06, were the
alumni members present.
Carlos Ortiz, '09, of Ponce, Porto Rico, was
married at Indianapolis on September 15th to
Miss Jeannie Jacobs of 401 North 6th St., this
city.
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Storage Battery Films.
In a very interesting article the Electrical Age
describes the manufacture of metallic films for
Edison storage batteries. The films are very
thin and small, and are curled. The advantage
of the curled form is that it offers much greater
surface to the action of the active mass because
they will not pack tightly.
In making these films a thin film of zinc is deposited upon a polished copper plate. This film
of zinc is so thin that it is called a"blush" of
metal.
The deposit is made in a solution of zinc salt
and the plate .is then washed and placed in an
electrolytic bath formed of an ammonium sulphate of cobalt. Nickel can be deposited similarly and by combining the cobalt and nickel solution in the proportion of 70 to 30, a cobaltnickel deposit can be made upon the blush of
zinc. This deposit of cobalt a:id nickel is about
of an inch thick. The plate with its thin
coating of metal is then immersed in dilute acid,
sulphuric or acetic, which does not attack the
nickel or cobalt. The two surfaces of the zinc
are protected from the acid by the copper on
one side and the cobalt on the other, and only
the edge of the zinc is exposed. When the acid
attacks the zinc, hydrogen gas is formed and in
escaping, forces the cobalt films away from the
copper plate. The alloy, thus pushed off, is in
the shape of small, brittle flakes. In the case
of most metals these flakes would be flat and
useless but with cobalt and nickel and also with

their alloy it is different, as the flakes become
detached and then curl up.
By coating the zinc with a solution of wax or
oil in alcohol, the separation of the alloy from
zinc is made easy. When dry, the film of wax
is so thin that it does not prevent the disposition
of the metal and alloy through it.
When used in the storage battery the cobaltnickel alloy has been found to possess advantages superior to either of those metals used
alone. It has the good contact secured by the
cobalt, while the nickel prevents the cobalt from
more than a mere surface oxidation.
Dust Prevention.
An experiment in dust prevention is being
made on a road near Troy, N. Y., which is attracting much attention. The road runs through
a village of considerable population where the
dust has been very annoying. To lay it, tar of
about the consistency of molasses when cold and
fluid when heated, is sprinkled over the road
surface. The low spots in the road are then
filled with screenings, which are consolidated by
the traffic before the second application is made.
This process is repeated a third time, and is said
to result in a practically dustless highw4; which
will not need another treatment for a year or
more The tar employed is specially prepared
for the purpose by boiling until all its water has
been driven off, so that it is not likely to foam
when heated for application to the roads. This
road is much used by motor cars, whose owners
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- ound the dust as unpleasant as did the local
residents, and consequently automobilists are
watching the experiments carefully. The extraordinary increase everywhere in the number
of motor cars of late has made the suppression
of dust as important to their drivers as to residents along the roads frequented by them. Formerly the automobiles did not appreciate what
a nuisance this dust was, but now that many
cars are running over each good road there is no
longer any tendency to deny that those vehicles
are responsible for a somewhat serious action on
the surface of the highway, and that steps
should be taken to prevent it. It is not wear
in the usual sense of the term, but rather suction, and as its effect can be checked by the
same means that are used to lay dust, the importance of these experiments can readily be appreciated. — The Engineering Record.
Testing Railway Motors.
An important method of testing railway motors is described in the September Electric Journal. The machine is put through a "typical
run'' which embodies the rate, the period of
acceleration and time of coasting, the period
of backing and time of standing. From the
typical run curve, the mean value of the current
used in the motor and the mean applied voltage
can be found. However owing to trouble with
commutation, or heating of the commutator,
due to high speed, or varying iron losses, the
motor in service may differ greatly from the motor on the testing stand.
In order to reproduce the typical run in the
shop test, the inertia of the apparatus must compznsate for the mass moved by the motor in service. Then when a certain amount of friction
is added to make up for bearing and roller friction, the test can be made to approximate very
closely to the condition of actual operations.
" While it is important that motors should be
tested as nearly as possible under operating
conditions, it is equally important that control
apparatus should be similarly tested. A piece of
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control apparatus may have ample carrying
capacity as far as heating is concerned, but
may not operate satisfactorily when manipulating and rupturing motor circuits. The heating
may also be materially increased by the arcing
at the contacts. The effect of these conditions
can only be determined by operating tests as described."

Magnetic Thermometer for Hardening Steel.
In the first experiment, the steel bar to be
hardened was part of a magnetic circuit energized by an alternating-current coil on the yoke.
Another bar, outside the furnace for heating
the bar to be hardened, was in magnetic parallel
with the steel bar. Each of these bars in parallel are surrounded by what may be called secondary coils, connected in series so that the currents induced in them are in opposition; the
coils being such that, when the bars are cold,
the induced currents are equal and opposite, and
therefore no sound is perceptible in a telephone
kept in the electric circuit.
Now since, for the purpose of hardening,
steel has to be raised to about the temperature
at which it loses most of its permeability, and
since the loss of permeability by the heated steel
destroys the balance of the induced currents described above, therefore the appearance of sound
in the telephone gives notice of the moment for
quenching the steel.
In another method a permanent magnet produces a flux through a good magnetic circuit
that includes the steel to be hardened. An alternative path is offered to the flux, but this path
contains normally a small air gap, which, however, can be closed by the rocking of an iron
lever pivoted at its center at one end of the permanent magnet. Each half of the rocking lever
is part of the two magnetic circuits mentioned.
When the steel is heated till it loses its permeability the flux through the alternative path becomes big enough to rock the lever, and this
rings a bell to notify the workman.—Electrochemical and Metallurgical Industry.

THE ROSE TECHNIC—Advertisements.

Spedades

.J M. B I GWOOD,
jeweler and Optician

Properly Fitted by
First-class Optician 607 Wabash Ave.

Carriages for Parties 86 Weddings
Hack Line& Funeral Carriages
Up-to-Date Rigs
m 'tlr\
_

Arr6
Bell Phone, Main 889-K
Citizens Phone 328

GEO.t HASKET, Proprietor
#\t\
*A
Terre Haute, Ind.
820 Mulberry St.

Lerre Haute, Ind.

Special Attention given toFine Watch Repairing.
R. P. I. PINS AND
WATCH FOBS.

CRAFT'S BOOK STORES
629 Wabash Ave.

Cor. 6th & Cherry Sts.

fine kooks
IN ARTISTIC BINDINGS.

School Pennants, School Pins, Hat Pins, Watch Fobs,
&c., all good and in school colors.
We have fine Stationery, do Engraving, sell only the best
Fountain Pens, &c. You are cordially invited to come
ISAAC CRAFT.
and see for yourself.

THE GOLU V 3IAN LAUNDRY

DOES ITS WORK AS
IT SHOULD BE DONE

WAGON AROUND
HAVE H. S. AUSTIN SEND THE RED

Frank L. Gilbert
Ube Pipe Man

Jno. G. Heinl & Son,
..Florists..

Cigars, Pipes, Chewing and
Fancy Smoking Tobaccos

129 South Seventh St.
Terre Haute, Ind.

653 WABASH AVENUE
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tment of Suits and Overcoats
For you with our Fall Line. Our assor
before buying. We sell the
is very complete. Look our stock over
rated Walk-Over Shoe.
celeb
Hanan Fine Shoes for Men; als.) the

•
•
•
•

.
BROS
EISHE
TUNFURN
FIFTH AND WABASH AVE.
RS

CASH CLOTHIERS, HATTERS and
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ng.
Always mention The Technic when shoppi

It may benefit us.

